Starting from disodium 5-cyanoisothiazoledithiolate som e new substituted derivatives o f the tetrathiafulvalene and som e metal 1,2-dithiolenes with at least an isothiazolo-ring have been prepared. From these com pounds a number o f conductive cat ion radical salts have been obtained. In this paper we report the preparation of some derivatives of the tetrathiafulvalene having at least one isothiazolo ring, some metal 1 ,2 -dithiolenes hav ing two isothiazolo rings and a few of their cation radical salts. The new com pounds were prepared from disodium 5-cyanoisothiazoledithiolate [5], as starting m aterial, according to the following Scheme 1.
Substituted derivatives of tetrathiafulvalene hav ing at least one pyrazino ring [1 ] or one pyridino ring [2 ] and metal 1 ,2 -dithiolenes with pyrazino rings CN [1, 3] or pyridino rings [4] have been reported re cently.
In this paper we report the preparation of some derivatives of the tetrathiafulvalene having at least one isothiazolo ring, some metal 1 ,2 -dithiolenes hav ing two isothiazolo rings and a few of their cation radical salts. The new com pounds were prepared from disodium 5-cyanoisothiazoledithiolate [5] , as starting m aterial, according to the following Scheme 1.
Experim ental
Disodium 5-cyanoisothiazoledithiolate (1) was transform ed to the corresponding l,3-dithiole-2-thione (2a) or l,3-dithiole-2-one (2b), after treat m ent with C12CS or Cl2CO in benzene, respectively, by well known procedures [6 ] . 2 b can be also ob tained from 2 a after treatm ent with H g(O A c) 2 in a mixture of C H 3C O O H and C H 2 C12 (1:1) [7] , Self coupling of 2 a or 2b and cross-coupling of 2b with 4 [8 ] via triethyl phosphite at 120 °C for 0.5-1 h, af forded the bis(cyanoisothiazole)tetrathiafulvalene (3) and a mixture of 3, 5 and 5 ', respectively. The unsymmetrical tetrathiafulvalene (5) was separated from the mixture using silica gel column chromatog- 3CN) ; + this elem entraphy with C H 2 C12 as eluent solvent. T reatm ent of 1 with salts of transition metals M (= Z n, Ni, Pd, Pt), by well known procedures [9] , in a mixture of ethanol and water 1 : 1 and in presence of tetra-«-butylammonium bromide (Bu4N Br), afforded the corre sponding (Bu4 N)2M (dcit) 2 [where H 2dcit = 3,4-dimercapto-5-cyanoisothiazole] complexes (6 ) . The compounds 2a, 2b and 6b can be also prepared from compound 6a after treatm ent with C12 CS, Cl2CO , and NiCl2, respectively. Preparative and UV spectral data are given in Table I. The compounds 5 a, 5 b and 5 c gave brown precipi tates of the type (6 )B r3, after reaction with Br2 in C H 2 C12. Electrooxidation of 6b, 6c and 6d in C H 2 C12 gave the corresponding cation deficient compounds of the type (Bu4N )rM (dcit) 2 (where 0 < jc < 1). H ow ever, electrooxidation of 6b, 6c and 6d, in C H 2 C12 and in the presence of a donor such as tetrathiafulvalene (TTF), bis(ethylenedithio)tetrathiafulvalene (BEDTTTF) (5'c), afforded a num ber of complexes with a composition 1 :1 .
Results and Discussion
Dc-conductivity (a) measurements on compressed polycrystalline pellets of the compounds (6 )B r3 and (Bu4 N )tM (dcit) 2 showed that the former are semi conductors ( c t~1 CT3 ß -1 cm-1) and the latter are in sulators. Similar measurements on compressed pel lets of (TTF)M (dcit) 2 and (BED TTTF)M (dcit) 2 showed that these compounds are conductive with o of the order 1 -30 Q~x cm-1. The behaviour of these last materials is similar to that observed from m ate rials with the same ^--donors and similar metal 1 ,2 -dithiolenes [10] [11] [12] [13] . Materials containing N i(dm it) 2 [where H 2dmit is dimercaptoisotrithiocarbonate] have been found to be conductive solids in two or three dimensions [11, 12] because of the S -S interm olecular contacts. In the present case both S -S and S-N contacts are expected. However, more accurate m easurem ents are required on single crystals of these compounds. Also, it is expected that the compounds 3 and 5 will become better jr-donors after substitu tion of CN-group by hydrogen.
